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ELECTRONIC TIMEPIECE 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to an electronic 
timepiece having a control circuit for a power source 
switch. Particularly, the present invention relates to 
an electronic timepiece capable of quickly starting a 
clock circuit when power is supplied, during inspection, 
in the middle of an assembly process. 

Description of the Related Art 

An electronic timepiece, particularly a rechargeable 
electronic timepiece, can use a small-capacity capacitor 
and a large-capacity capacitor in some cases. In this 
case, the small-capacity capacitor is used to operate a 
clock circuit of the electronic timepiece until the 
large-capacity capacitor is charged to a level at which 
the large-capacity capacitor can normally operate the 
clock circuit of the electronic timepiece. When a 
voltage detecting circuit detects that the large-capacity 
capacitor is sufficiently charged, the power source, to 
supply power to the electronic timepiece is switched from 
the small-capacity capacitor to the large-capacity 
capacitor. When a voltage of the large-capacity 
capacitor drops, the power source for supplying power to 
the electronic timepiece is switched from the large- 
capacity capacitor to the small-capacity capacitor (refer 
to Japanese Patent Application Unexamined Publication No. 
4-81754, Fig. 1 on page 5). 

In general, this type of rechargeable electronic 
timepiece has a solar cell or the like as a power source, 
and charges the large-capacity capacitor and the small- 
capacity capacitor using this solar cell as the power 
source. However, during the assembly process in a plant 
or during the disassembly and cleaning at a retail shop, 
it is often necessary to confirm the operation of the 
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clock circuit before the solar cell before the power 
source is built into or restored to the electronic 
timepiece. In this case, the large-capacity capacitor 
(usually a secondary cell) not connected to the solar 
5 cell is built into the electronic timepiece, thereby 

operating the clock circuit by using the power charged in 
this large-capacity capacitor. 

A conventional technique is explained below with 
reference to Fig. 15. Fig. 15 is a block diagram of a 

10 conventional rechargeable electronic timepiece. In Fig. 

15, a reference numeral 1 denotes power generating means, 
which is a solar cell according to the present 
conventional example. A reference numeral 2 denotes 
first storage means that stores energy of the power 

15 generating means 1, and operates a clock circuit. A 

capacitor is used for the first storage means, according 
to the present conventional example. A reference numeral 
3 denotes second storage means that stores energy of the 
first power generating means 1, and discharges energy to 

20 the first storage means 2 when the power generating means 

1 is not generating power. A secondary cell is used for 
the second storage means, according to the present 
conventional example. In general, a cell having a 
smaller capacity than that of the secondary cell 3 is 

25 used for the capacitor 2. 

Reference numerals 4 and 5 denote backflow 
preventing diodes that prevent a backflow of the energy 
stored in the first storage means 2 and the second 
storage means 3 to the power generating means 1, when the 

30 power generating means 1 is not generating power, or when 

the power generating means 1 is not generating 
electromotive force. A reference numeral 6 denotes a 
switch for turning on so as to charge power generation 
energy of the power generating means 1 to the second 

35 storage means 3. This switch 6 consists of an N-channel 

transistor 61, according to the present conventional 
example. A reference numeral 7 denotes a switch to 
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connect the first storage means 2 and the second storage 
means 3, in parallel, when the second storage means 3 is 
sufficiently charged. According to the present 
conventional example, the switch 7 consists of a backward 
5 N-channel transistor 71 and a forward N-channel 

transistor 72. 

A reference numeral 8 denotes a clock circuit. The 
clock circuit 8 includes: an oscillating circuit 81; an 
oscillation halt detecting circuit 82 that detects 

10 whether the oscillating circuit 81 is oscillating; a 

frequency-dividing circuit 83 that divides a frequency of 
a signal of the oscillating circuit 81; a waveform 
shaping circuit 84 that generates a desired signal using 
a signal of the frequency-dividing circuit 83; and a cell 

15 voltage detecting circuit 85 that detects a voltage of 

the second storage means 3. The clock circuit 8 also 
includes a digital frequency controlling circuit and a 
motor driving circuit, which are omitted from the present 
explanation . 

20 The operation of the conventional rechargeable 

electronic timepiece shown in the block diagram in Fig. 
15 is explained next. When the second storage means 3 is 
not sufficiently charged, the cell voltage detecting 
circuit 85 detects that the voltage of the second storage 

25 means 3 is low, and turns off the switch 7. The waveform 

shaping circuit 84 controls the switch 6 to be repeatedly 
turned on and off every second. While the switch 6 is 
off, the power generation energy of the power generating 
means 1 is charged to the first storage means 2. While 

30 the switch 6 is on, the power generation energy of the 

power generating means 1 is charged to the second storage 
means 3. 

When the voltage of the second storage means 3 rises 
after the second storage means is charged by the power 
35 generating means 1 when the second storage means 3 is not 

sufficiently charged, the cell voltage detecting circuit 
85 detects the rise of the voltage of the second storage 
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means 3, and turns on the switch 7. As a result, the 
first storage means 2 and the second storage means 3 are 
connected in parallel. Therefore, the power generating 
means 1 simultaneously charges the first storage means 2 
5 and the second storage means 3, regardless of whether the 

switch 6 is on or off. In the state that the first 
storage means 2 and the second storage means 3 are 
connected in parallel, the second storage means 3 
replenishes energy to the first storage means 2 even when 

10 the power generating means 1 does not generate power. 

Therefore, the clock circuit 8 can continue in operation. 

When a state that the power generating means 1 does 
not generate power continues, the energy stored in the 
second storage means 3 decreases. Then, the cell voltage 

15 detecting circuit 85 detects a reduction in the voltage 

of the second storage means 3, and turns off the switch 
7. As a result, the power source of the clock circuit 8 
is switched to the first storage means 2. When the state 
that the power generating means 1 does not generate power 

20 further continues, the energy stored in the first storage 

means 2 is consumed, which lowers the voltage, and halts 
the operation of the oscillating circuit 81. At the same 
time, the waveform shaping circuit 84 halts the 
operation, and the switch 6 is turned off. 

25 When the state that the power generating means 1 

does not generate power further continues, the energy 
stored in the first storage means 2 further decreases due 
to a leakage inside the clock circuit 8 or the like, and 
the voltage of the first storage means 2 comes close to 0 

30 volt (GND) . Then, there is a risk that a potential of an 

L level, that the waveform shaping circuit 84 and the 
cell voltage detecting circuit 85 are outputting to turn 
off the switch 6 and the switch 7, is recognized as an H 
level, and the switch 6 and the switch 7 are turned on. 

35 In order to avoid this risk, the waveform shaping circuit 

84 and the cell voltage detecting circuit 85 are 
configured to output the L level of a bulk potential of 
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respective N-channel transistors, thereby turning off the 
switches, while the oscillation halt detecting circuit 82 
is detecting the oscillation halt. 

As explained above, when the clock circuit 8 has 
5 halted the operation, the switch 7 is in the off state, 

and the power source of the clock circuit is set to the 
first storage means 2. Therefore, the clock circuit 8 
starts operating again when energy is stored in the first 
storage means 2, that is, when the power generating means 

10 1 starts power generation. Because the switch 6 and the 

switch 7 are in the off state, when the power generating 
means 1 starts generating power, the power energy 
generated by the power generating means 1 is stored into 
the first storage means 2. When the voltage of the first 

15 storage means 2 exceeds the operating voltage of the 

oscillating circuit 81, the oscillating circuit 81 starts 
operating, and the switch 6 and the switch 7 can be 
controlled. 

The above explains the operations of the power 

20 generating means 1 and the first and the second storage 

means 2 and 3, in the state that the power generating 
means (i.e., the solar cell) 1 is connected to the 
circuit. However, as explained above, it is often 
necessary to confirm the operation of the clock circuit 

25 before the power generating means 1 is connected to the 

first storage means 2 or the second storage means 3 in 
the middle of the assembly process in the plant. 

In this case, at the beginning, the second storage 
means 3 that is charged to some extent beforehand is put 

30 into the electronic timepiece (i.e., connected to or 

built in the circuit of the electronic timepiece) . 
Before the power generating means 1 is connected to the 
circuit, the clock circuit 8 is in a non-driven state as 
a matter of course. When the second storage means 3 is 

35 input to the electronic timepiece, it becomes possible to 

charge the first storage means 2. However, because the 
clock circuit 8 is not operating, the cell voltage 
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detecting circuit 85 is in the non-driven state. 
Therefore, the first storage means 2 as the power source 
of the clock circuit 8 is separated from the second 
storage means 3. To overcome this difficulty, both sides 
5 of the switch 7 are connected with a conductive pin to 

compulsively charge the first storage means 2, thereby 
driving the clock circuit 8. As an alternative method, 
it is necessary to take the trouble of connecting the 
power generating means (i.e., the solar cell) 1 to the 

10 circuit to secure a power source, thereby driving the 

clock circuit 8. According to the above method, when the 
voltage of the first storage means 2 becomes equal to or 
higher than a constant voltage, the clock circuit 8 
starts operating. Thereafter, the operation of the clock 

15 circuit is confirmed. For example, the power consumption 

is checked. 

As described above, the conventional chargeable 
electronic timepiece has the following problems. 

When the cell voltage of the first storage means 2 

20 is insufficient, the first storage means 2 must be 

charged to operate the clock circuit 8. For example, in 
order to confirm whether the clock circuit 8 operates in 
the middle of the assembly process of the production line 
in the plant, it is necessary to (1) compulsively charge 

25 the first storage means 2 by putting the second storage 

means 3 into the electronic timepiece, or (2) charge the 
first storage means 2 by connecting the power generating 
unit (i.e., the solar cell) 1 to the circuit. 

Particularly at the time of measuring power 

30 consumption of the clock circuit 8 in the production 

line, an ammeter is usually connected to a terminal of 
the second storage means 3. However, the clock circuit 8 
does not operate until when the first storage means 2 as 
the power source of the clock circuit 8 is charged. 

35 Therefore, it is necessary to take the trouble to 

compulsively charge the first storage means 2. To take 
time in charging the first storage means 2 in this way is 
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very troublesome. This point similarly applies to the 
disassembly and repair of the electronic timepiece. 

SUMMARY OF THE INVENTION 
5 It is an object of the present invention to provide 

a (rechargeable) electronic timepiece that can solve the 
above problems, can securely start operating a clock 
system by simply putting a secondary cell into the 
electronic timepiece, and can confirm the operation of a 
10 clock circuit, such as measuring power consumption, in a 

short time. 

In order to achieve the above object, the present 
invention provides an electronic timepiece including a 
first power source, a clock circuit connected to the 

15 first power source, a power source input detecting 

circuit for detecting an input of a second power source, 
a switch circuit for connecting the first power source 
and the second power source, and a control circuit for 
controlling the switch circuit to connect the first power 

20 source and the second power source so that the first 

power source is charged by the second power source 
thereby operating the clock circuit when the power source 
input detecting circuit detects an input of the second 
power source. Because the electronic timepiece is 

25 configured to turn on the switch by detecting the input 

of the second power source, thereby supplying power to 
the clock circuit, the electronic timepiece can operate 
the clock circuit in a halted state even if the power 
generating means generates power. Further, because the 

30 electronic timepiece is configured to turn on the switch 

by detecting the input of the second power source, 
thereby supplying power to the clock circuit, the 
electronic timepiece can operate the clock circuit in a 
halted state even if the first power source has no stored 

35 energy. 

In the electronic timepiece according to the present 
invention, it is preferable that the second power source 
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has a capacity larger than that of the first power 
source . 

In the electronic timepiece according to the present 
invention, it is preferable that the switch circuit has a 
5 first switch that connects the first power source and the 

second power source in parallel, and a second switch that 
is connected in parallel to the first switch, and that 
when the power source input detecting circuit detects the 
input of the second power source, the control circuit 

10 turns on the second switch to connect the first power 

source and the second power source. 

It is preferable that the electronic timepiece 
according to the present invention further includes a 
power generator and voltage detector for turning on the 

15 first switch when the power generator sufficiently 

charges the second power source. 

In the electronic timepiece according to the present 
invention, it is preferable that the control circuit is 
controlled by the clock circuit. 

20 In the electronic timepiece according to the present 

invention, it is preferable that the control circuit is 
controlled by the clock circuit to turn off the second 
switch when the oscillating circuit starts oscillating 
after the second switch is turned on. Because the 

25 electronic timepiece is configured such that the switch 

is turned off after the oscillating circuit starts 
oscillating, the electronic timepiece can carry out the 
normal operation after the switch is turned off. 

In the electronic timepiece according to the present 

30 invention, it is preferable that the control circuit 

turns off the second switch after a lapse of a 
predetermined time after the second switch is turned on. 
Because the electronic timepiece is configured such that 
the switch is turned off after a lapse of sufficient time 

35 after the oscillating circuit starts oscillating, the 

clock circuit can be securely operated after the power 
source is input. 
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In the electronic timepiece according to the present 
invention, it is preferable that the control circuit 
includes clocking means, and that when the clocking means 
runs for a predetermined time, the control circuit turns 
5 off the second switch. Because the electronic timepiece 

is configured such that the switch is turned off after a 
lapse of sufficient time, the clock circuit can be 
operated securely. 

In the electronic timepiece according to the present 

10 invention, it is preferable that the control circuit is 

controlled by the clock circuit to turn off the second 
switch after a lapse of a predetermined time after the 
oscillating circuit starts oscillating after the second 
switch is turned on. Because the electronic timepiece is 

15 configured such that the switch is turned off after a 

lapse of sufficient time after the oscillating circuit 
starts oscillating, the clock circuit can be securely 
operated after the power source is input. 

In the electronic timepiece according to the present 

20 invention, it is preferable that the control circuit 

controls to turn off the second switch when it is 
detected that the power generator generates power after 
the second switch is turned on. Because the electronic 
timepiece is configured such that the switch remains in 

25 the off state when the power generator is generating 

power, the electronic timepiece can quickly starts 
running after the power generation is started. 

It is preferable that the electronic timepiece 
according to the present invention further includes a 

30 comparator circuit that operates so as not to turn on the 

second switch when the voltage of the second power source 
is at or below a predetermined voltage. Because the 
electronic timepiece is configured such that the switch 
is not turned on when the power source voltage is 

35 insufficient for the oscillating circuit to oscillate, 

the electronic timepiece can quickly starts running after 
the power generation is started. 
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In the electronic timepiece according to the present 
invention, it is preferable that the switch circuit has a 
first switch that connects the first power source in 
parallel to the second power source and that, when the 
5 power source input detecting circuit detects that the 

second power source is input, the control circuit turns 
on the first switch to connect the first power source and 
the second power source. The electronic timepiece is 
configured to supply power to the clock circuit by 
10 detecting that the second power source is input, without 

providing the second switch in parallel to the first 
switch. 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 Fig. 1 is a block configuration diagram of a 

rechargeable electronic timepiece according to a first 
embodiment of the present invention. 

Fig. 2 is a block configuration diagram showing a 
modification of the rechargeable electronic timepiece 
20 according to the first embodiment. 

Fig. 3 is a block configuration diagram of a 
rechargeable electronic timepiece according to a second 
embodiment of the present invention. 

Fig. 4 is a block configuration diagram showing a 
25 modification of the rechargeable electronic timepiece 

according to the second embodiment. 

Fig. 5 is a block configuration diagram of a 
rechargeable electronic timepiece according to a third 
embodiment of the present invention . 
30 Fig. 6 is a block configuration diagram showing a 

modification of the rechargeable electronic timepiece 
according to the third embodiment. 

Fig. 7 is a block configuration diagram of a 
rechargeable electronic timepiece according to a fourth 
35 embodiment of the present invention. 

Fig. 8 is a block configuration diagram showing a 
modification of the rechargeable electronic timepiece 
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according to the fourth embodiment. 

Fig, 9 is a configuration diagram of power source 
input detecting means and a switch control circuit 
according to the present invention. 
5 Fig. 10 is a time chart of the operation of the 

power source input detecting means and the switch control 
circuit according to the present invention. 

Fig. 11 is a block configuration diagram of a 
rechargeable electronic timepiece according to a fifth 
10 embodiment of the present invention. 

Fig. 12 is a block configuration diagram showing a 
modification of the rechargeable electronic timepiece 
according to the fifth embodiment. 

Fig. 13 is a configuration diagram of power source 
15 input detecting means and a second switch control circuit 

according to the present invention. 

Fig. 14 is a diagram showing a relationship between 
an oscillation halt detecting circuit 82 and a waveform 
shaping circuit 84. 
20 Fig. 15 is a configuration diagram of a rechargeable 

electronic timepiece showing a conventional technique. 

DETAILED DESCRIPTIONS 

Rechargeable electronic timepiece according to 
25 embodiments of the present invention are explained in 

detail below. 

Fig. 1 is a block diagram of a rechargeable 

electronic timepiece according to a first embodiment of 

the present invention. In Fig. 1, constituent elements 
30 similar to those shown in Fig. 15 are assigned with 

identical reference numerals, and their explanation is 

omitted. 

In Fig. 1, a reference numeral 8 6 denotes power 
source input detecting means that detects that the second 
35 storage means 3 is input to the electronic timepiece, and 

87 denotes a switch control circuit that controls a 
switch 9 described later. The second storage means 3 
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supplies power to the power source input detecting means 
86 and the switch control circuit 87. The switch 9 
consists of a backward N-channel transistor 91, and is 
connected in parallel to an N-channel transistor 71 that 
5 constitutes a switch 7. 

Fig. 9 shows one example of a circuit configuration 
of the power source input detecting means 86 and the 
switch control circuit 87. The power source input 
detecting means 86 includes a capacitor 861, a resistor 

10 862, and an inverter 863. One electrode of the capacitor 

861 is set to a VDD potential, and the other electrode of 
the capacitor 861 is connected to the resistor 862. One 
terminal of the resistor 862 is set to a VSS potential, 
and the other terminal of the resistor 862 is set to the 

15 capacitor 8 61. A line that connects between the 

capacitor 861 and the resistor 862 is connected to an 
input (a signal (a) ) of the inverter 863, and an output 
of the inverter 863 becomes an output (a signal (b) ) of 
the power source input detecting means 86. 

20 The switch control circuit 87 includes a NAND latch 

871 having NAND gates 8711 and 8712, and an inverter 872. 
An input of the NAND gate 8711 of the NAND latch 871 is 
connected to the output (the signal (b) ) of the power 
source input detecting means 86. An input of the other 

25 NAND gate 8712 is connected to an output (a signal (c) ) 

of the oscillation halt detecting circuit 82 according to 
the embodiment shown in Fig. 1. An output of the NAND 
gate 8712 is connected to an input of the inverter 872, 
and an output of the inverter 872 becomes an output (a 

30 signal (d) ) of the switch control circuit 87. 

The operation of the circuit shown in Fig. 9 is 
explained with reference to a time chart shown in Fig. 
10. In Fig. 10, (a) to (d) show the signals (a) to (d) 
respectively. A time tl represents a time when a power 

35 source is input to the power source input detecting means 

86, and also a time when the second storage means 3 is 
connected to the rechargeable clock. When the VSS 
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potential is supplied to the power source input detecting 
means 86, the capacitor 861 is charged to the VSS 
potential based on a predetermined time according to the 
capacity of the capacitor 861 and the resistance of the 
5 resistor 862. Therefore, the potential of the signal (a) 

shown in Fig. 9 shifts to a level as shown in (a) in Fig. 
10. When the potential of the input is higher than 1/2 
VSS, the inverter 863 outputs an L level signal, and when 
the input is lower than 1/2 VSS, the inverter 863 outputs 

10 an H level signal. 

A time t2 represents a time when the potential of 
the signal (a) becomes 1/2 VSS. When the capacitor 8 61 
is charged and also when the potential of the capacitor 
861 becomes lower than 1/2 VSS (at time t2), the output 

15 (the signal (b) ) of the inverter 863 is switched from the 

L level to the H level (refer to (b) in Fig. 10) . As 
explained above, the power source input detecting means 
86 outputs the L level signal only at the beginning when 
the second storage means 3 is input. When the second 

20 storage means 3 remains in the input state, the power 

source input detecting means 8 6 does not output the L 
level signal thereafter. 

When an oscillation halt of the oscillating circuit 
81 is detected, the output (the signal (c) ) of the 

25 oscillation halt detecting circuit 82 becomes the H 

level. Therefore, when the second storage means 3 is 
input, the input (the signal (c) ) of the NAND gate 8712 
of the switch control circuit 87 becomes the H level 
(refer to (c) in Fig. 10) . When the second storage means 

30 3 is input, the signal (b) is at the L level. Therefore, 

the input (the signal (b) ) of the NAND gate 8711 is at 
the L level, and accordingly, the output of the NAND gate 
8711 becomes the H level. Because both inputs are at the 
H level, the output of the NAND gate 8712 becomes the L 

35 level. At time t2, the NAND gate 8712 inputs the L level 

signal, and the output (the signal (d) ) of the inverter 
872 becomes the H level (refer to (d) ) in Fig. 10). 
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A time t3 represents a time when the oscillation 
halt detecting circuit 82 detects the oscillation of the 
oscillating circuit 81. When the oscillation of the 
oscillating circuit 81 is detected, the output (the 
5 signal (c) ) of the oscillation halt detecting circuit 82 

becomes the L level. At time t3, when the input (c) of 
the NAND gate 8712 becomes the L level, the output of the 
NAND gate 8712 becomes the H level. At time t3, the NAND 
gate 8712 inputs the H level signal, and the output (the 

10 signal (d) ) of the inverter 872 becomes the L level 

(refer to (d) ) in Fig. 10). As explained above, the 
switch control circuit 87 outputs the H level signal 
after the second storage means 3 is input, based on the 
output (the signal (c) ) of the power source input 

15 detecting circuit 86, and thereafter output the L level 

signal. When the second storage means 3 remains in the 
input state, the switch control circuit 87 does not 
operate thereafter. 

The operation of the circuit shown in Fig. 1 is 

20 explained next. 

As described above, the power consumption of the 
clock circuit 8 may be tested in the middle of the 
assembly process in the plant. At the beginning, the 
power generating means (i.e., the solar cell) 1 is not 

25 connected to the circuit, and that the second storage 

means (i.e., the secondary cell) 3 is not input to the 
electronic timepiece . 

First, the second storage means 3 which is charged 
to some extent is input. 

30 Immediately before the second storage means 3 is 

input, the clock circuit 8 is in the non-operating state. 
Because the oscillation halt detecting circuit 82 is 
detecting the oscillation halt of the oscillating circuit 
81, the signal (c) is at the H level. Because the 

35 oscillating circuit is in the oscillation halt state, the 

waveform shaping circuit 84 and the cell voltage 
detecting means 85 output the L level signals 
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respectively. 

Fig. 14 is a diagram showing a relationship between 
the oscillation halt detecting circuit 82 and the 
waveform shaping circuit 84. In Fig. 14, a drain of an 
5 N-channel transistor 1401 is connected to each final 

output of the waveform shaping circuit 84. A source bulk 
of the N-channel transistor 1401 is connected to VSS, and 
a gate of this transistor is connected to the oscillation 
halt detecting circuit 82. Upon detecting the 

10 oscillation halt, the oscillation halt detecting circuit 

82 supplies the H level signal to the gate of the N- 
channel transistor 1401. As a result, the N-channel 
transistor 1401 is turned on, and each output becomes the 
VSS level. In other words, in the oscillation halt 

15 state, the waveform shaping circuit 84 and the cell 

voltage detecting means 85 output the L level (i.e., the 
VSS level) signals. When the oscillating circuit 81 is 
oscillating, the oscillation halt detecting circuit 82 
outputs the L level signal, and the N-channel transistor 

20 1401 is in the off state. Therefore, the N-channel 

transistor 1401 does not affect the circuit operation. 
Consequently, the switch 6 and the switch 7 become in the 
off state. Because the switch control circuit 87 is 
outputting the L level signal at times other than when 

25 the second storage means 3 is input, as described above, 

the switch 9 is also in the off state. The first storage 
means 2 as the power source of the clock circuit 8 is 
also in the state of having no stored energy. Based on 
the above, immediately before the second storage means 3 

30 is input, the clock circuit 8 is in the non-operating 

state, and the switch 6, the switch 7, and the switch 9 
are in the off state respectively. 

When the second storage means 3 is input in this 
state, when detecting that the second storage means 3 is 

35 input, the power source input detecting means 86 outputs 

the L level signal (i.e., the signal (b) ) , as described 
above. When the signal (b) becomes the L level, the 
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switch control circuit 87 outputs the H level signal 
(i.e., the signal (d) ) . As a result, the switch 9 is 
turned on. When the connected second storage means 3 is 
sufficiently charged and has sufficient voltage in 
advance, the energy stored in the second storage means 3 
is charged to the first storage means 2 via the switch 9 
in the on state and a parasitic diode of the forward N- 
channel transistor 72 of the switch 7. The voltage of 
the first storage means 2 rises due to the charging, and 
exceeds a minimum operating voltage of the oscillating 
circuit 81. Then, the oscillating circuit 81 starts 
oscillating, and the clock circuit 8 starts operating. 

As described above, when the oscillation halt 
detecting circuit 82 detects that the oscillating circuit 
81 starts oscillation, the oscillation halt detecting 
circuit 82 outputs the L level signal (i.e., the signal 
(c) ) . When the signal (c) becomes the L level, the 
switch control circuit 87 outputs the L level signal 
(i.e., the signal (d) ) . As a result, the switch 9 is 
turned off. At the same time, when detecting that the 
second storage means 3 has sufficient voltage, the cell 
voltage detecting means 85 outputs the H level signal, 
and turns on the switch 7. As explained above, when the 
second storage means 3 is input in the state that the 
operation of the clock circuit 8 is halted, the clock 
circuit 8 can quickly start operation. Therefore, the 
power consumption of the clock circuit 8 can be tested 
easily. Needless to mention, the present system can be 
also employed at the time of disassembling the clock at a 
retail shop or the like. 

Fig. 2 is a block configuration diagram showing a 
modification of the rechargeable electronic timepiece 
according to the first embodiment. The rechargeable 
electronic timepiece shown in Fig. 2 is different from 
that shown in Fig. 1 in that an OR circuit 92 is provided 
in place of the switch 9 shown in Fig. 1. One input of 
the OR circuit 92 is connected to the switch control 
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circuit 87, and the other input of the OR circuit 92 is 
connected to the cell voltage detecting means 85. An 
output of the OR circuit 92 is connected to the gate of 
the N-channel transistor 71 of the switch 7. 
5 In Fig. 2, as in the first embodiment , when 

detecting that the second storage means 3 is input, the 
power source input detecting circuit 8 6 outputs the L 
level signal (i.e., the signal (b) ) . When the signal (b) 
becomes the L level, the switch control circuit 87 

10 outputs the H level signal (i.e., the signal (d) ) . As a 

result, the OR circuit 92 outputs the H level signal, and 
the N-channel transistor 71 of the switch 7 is turned on. 
Then, the energy stored in the second storage means 3 is 
discharged to the first storage means 2 via the N-channel 

15 transistor 71 of the switch 7 and the parasitic diode of 

the N-channel transistor 72 of the switch 7. The voltage 
of the first storage means 2 rises due to the charging, 
and exceeds the minimum operating voltage of the 
oscillating circuit 81. Then, the oscillating circuit 81 

20 starts oscillating. Thereafter, when detecting that the 

oscillating circuit 81 starts oscillation, the 
oscillation halt detecting circuit 82 outputs the L level 
signal (i.e., the signal (c) ) , as in the first 
embodiment. When the signal (c) becomes the L level, the 

25 switch control circuit 87 outputs the L level signal 

(i.e., the signal (d) ) . However, when it detects that 
the second storage means 3 has a sufficient voltage, the 
cell voltage detecting means 85 outputs the H level 
signal. Therefore, the OR circuit 92 outputs the H level 

30 signal, and continues to keep the switch 7 on. As 

explained above, when the second storage means 3 is input 
in the state that the operation of the clock circuit 8 is 
halted, the clock circuit 8 can quickly start operation. 
As described above, when the OR circuit 92 is provided in 

35 place of the switch 9 shown in Fig. 1, the rechargeable 

electronic timepiece can operate in a similar manner to 
that of the rechargeable electronic timepiece shown in 
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Fig. 1. Needless to mention, the present modified system 
can be also employed at the time of disassembling the 
clock at a retail shop or the like. 

Fig. 3 is a block configuration diagram of a 
5 rechargeable electronic timepiece according to a second 

embodiment of the present invention. The rechargeable 
electronic timepiece shown in Fig. 3 is different from 
that shown in Fig. 1 in that the switch control circuit 
87 shown in Fig. 3 is controlled based on a signal of the 

10 frequency-dividing circuit 83. 

According to the present embodiment, as in the first 
embodiment, it is assumed that, at the beginning, the 
power generating means 1 is not connected to the circuit, 
and that the second storage means 3 is not input to the 

15 electronic timepiece. Therefore, the second storage 

means 3 is input first. 

When it detects that the second storage means 3 is 
input, the power source input detecting circuit 86 
outputs the L level signal (i.e., the signal (b) ) . When 

20 the signal (b) becomes the L level, the switch control 

circuit 87 turns on the switch 9. The energy stored in 
the second storage means 3 is discharged to the first 
storage means 2 via the N-channel transistor 91 of the 
switch 9 and the parasitic diode of the N-channel 

25 transistor 72 of the switch 7. The voltage of the first 

storage means 2 rises due to the charging, and exceeds 
the minimum operating voltage of the oscillating circuit 
81. Then, the oscillating circuit 81 starts oscillating. 
The frequency-dividing circuit 83 divides the 

30 frequency of the signal output from the oscillating 

circuit 81, and outputs the L level signal (i.e., the 
signal (c) ) after a lapse of sufficient time. When the 
signal (c) becomes the L level, the switch control 
circuit 87 outputs the L level signal (i.e., the signal 

35 (d) ) . As a result, the switch 9 is turned off. Because 

the switch 9 is turned off after the oscillation of the 
oscillating circuit 81 is stabilized as described above, 
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the clock circuit 8 can operate more securely. In other 
words, even when the oscillating circuit 81 stops 
oscillation immediately after starting oscillation, the 
switch 9 is not immediately turned off. Therefore, the 
5 first storage means 2 is charged continuously. 

Consequently, the oscillating circuit 81 is urged to 
start oscillating again, thereby achieving the operation 
of the clock circuit more securely. 

Fig. 4 is a block configuration diagram showing a 

10 modification of the rechargeable electronic timepiece 

according to the second embodiment. The rechargeable 
electronic timepiece shown in Fig. 4 is different from 
that shown in Fig. 3 in that the OR circuit 92 is 
provided in place of the switch 9 shown in Fig. 3. One 

15 input of the OR circuit 92 is connected to the switch 

control circuit 87, and the other input of the OR circuit 
92 is connected to the cell voltage detecting means 85. 
The output of the OR circuit 92 is connected to the gate 
of the N-channel transistor 71 of the switch 7. 

20 In Fig. 4, as in the second embodiment, when 

detecting that the second storage means 3 is input, the 
power source input detecting circuit 86 outputs the L 
level signal (i.e., the signal (b) ) . When the signal (b) 
becomes the L level, the switch control circuit 87 

25 outputs the H level signal (i.e., the signal (d) ) . As a 

result, the OR circuit 92 outputs the H level signal, and 
the N-channel transistor 71 of the switch 7 is turned on. 
Then, the energy stored in the second storage means 3 is 
discharged to the first storage means 2 via the N-channel 

30 transistor 71 of the switch 7 and the parasitic diode of 

the N-channel transistor 72 of the switch 7. The voltage 
of the first storage means 2 rises due to the charging, 
and exceeds the minimum operating voltage of the 
oscillating circuit 81. Then, the oscillating circuit 81 

35 starts oscillating. 

The frequency-dividing circuit 83 divides the 
frequency of the signal output from the oscillating 
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circuit 81, and outputs the L level signal (i.e., the 
signal (c) ) after a lapse of sufficient time. When the 
signal (c) becomes the L level, the switch control 
circuit 87 outputs the L level signal (i.e., the signal 
5 (d) ) . However, when detecting that the second storage 

means 3 has a sufficient voltage, the cell voltage 
detecting means 85 outputs the H level signal. 
Therefore, the OR circuit 92 outputs the H level signal, 
and the N-channel transistor 71 of the switch 7 is turned 

10 on. As described above, when the OR circuit 92 is 

provided in place of the switch 9 shown in Fig. 3, the 
rechargeable electronic timepiece can operate in a 
similar manner to that of the rechargeable electronic 
timepiece shown in Fig. 3. Needless to mention, the 

15 present modified system can be also employed at the time 

of disassembling the clock at a retail shop or the like. 

Fig. 5 is a block configuration diagram of a 
rechargeable electronic timepiece according to a third 
embodiment of the present invention. The rechargeable 

20 electronic timepiece shown in Fig. 5 is different from 

that shown in Fig. 1 in that the switch control circuit 
87 shown in Fig. 5 is controlled based on a signal of the 
power generating means 1. 

According to the present embodiment, it is assumed 

25 that, at the beginning, the power generating means 1 is 

built in the electronic timepiece, but the second storage 
means 3 is not input to the electronic timepiece. 
Therefore, the second storage means 3 is input first. 

When detecting that the second storage means 3 is 

30 input, the power source input detecting circuit 8 6 

outputs the L level signal (i.e., the signal (b) ) . When 
the signal (b) becomes the L level, the switch control 
circuit 87 turns on the switch 9. The energy stored in 
the second storage means 3 is discharged to the first 

35 storage means 2 via the N-channel transistor 91 of the 

switch 9 and the parasitic diode of the N-channel 
transistor 72 of the switch 7. The voltage of the first 
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storage means 2 rises due to the charging, and exceeds 
the minimum operating voltage of the oscillating circuit 
81. Then, the oscillating circuit 81 starts oscillating. 
When the voltage of the second storage means 3 is 
5 insufficient, the voltage of the first storage means 2 

becomes lower than the minimum operating voltage of the 
oscillating circuit 81, and the oscillating circuit 81 
does not start oscillating accordingly. However, 
according to the present embodiment, because the power 

10 generating means 1 is built in, the power generating 

means starts oscillating. In Fig. 5, the rechargeable 
electronic timepiece is configured such that the switch 
control circuit 87 detects the power generation potential 
of the power generating means 1, and turns off the switch 

15 9. When the switch 9 is off, the first storage means 2 

is separated from the second storage means 3, and the 
power generating means 1 charges the first storage means 
2 using the power generating potential of the power 
generating means 1. 

20 When the first storage means 2 is sufficiently 

charged, the oscillating circuit 81 starts oscillating, 
and the clock circuit 8 starts operating. In this case, 
because the second storage means 3 does not have a 
sufficient charge amount, the cell voltage detecting 

25 means 85 keeps the switch 7 in the off state. Therefore, 

as explained with reference to Fig. 15, the first storage 
means 2 and the second storage means 3 are charged 
alternately. After the second storage means 3 is 
sufficiently charged, a state similar to that explained 

30 with reference to Fig. 15 is obtained. As explained 

above, even when the second storage means 3 has 
insufficient stored energy and also when the second 
storage means 3 has insufficient voltage, the oscillating 
circuit 81 can start normal oscillation based on the 

35 built-in power generating means 1. The present 

embodiment is particularly effective at the time of 
disassembling and cleaning the electronic timepiece. 
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Fig. 6 is a block configuration diagram showing a 
modification of the rechargeable electronic timepiece 
according to the third embodiment. The rechargeable 
electronic timepiece shown in Fig. 6 is different from 
5 that shown in Fig. 5 in that the OR circuit 92 is 

provided in place of the switch 9 shown in Fig. 5. One 
input of the OR circuit 92 is connected to the switch 
control circuit 87, and the other input of the OR circuit 
92 is connected to the cell voltage detecting means 85. 

10 The output of the OR circuit 92 is connected to the gate 

of the N-channel transistor 71 of the switch 7. 

In Fig. 6, as in the third embodiment, when 
detecting that the second storage means 3 is input, the 
power source input detecting circuit 8 6 outputs the L 

15 level signal (i.e., the signal (b) ) . When the signal (b) 

becomes the L level, the switch control circuit 87 
outputs the H level signal (i.e., the signal (d) ) . As a 
result, the OR circuit 92 outputs the H level signal, and 
the N-channel transistor 71 of the switch 7 is turned on. 

20 Then, the energy stored in the second storage means 3 is 

discharged to the first storage means 2 via the N-channel 
transistor 71 of the switch 7 and the parasitic diode of 
the N-channel transistor 72 of the switch 7. The voltage 
of the first storage means 2 rises due to the charging, 

25 and exceeds the minimum operating voltage of the 

oscillating circuit 81. Then, the oscillating circuit 81 
starts oscillating . 

When the voltage of the second storage means 3 is 
insufficient, the voltage of the first storage means 2 

30 becomes lower than the minimum operating voltage of the 

oscillating circuit 81, and the oscillating circuit 81 
does not start oscillating accordingly. However, 
according to the present embodiment, because the power 
generating means 1 is built in, the power generating 

35 means starts oscillating. As in the third embodiment, 

the switch control circuit 87 detects the power 
generation potential of the power generating means 1, and 
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outputs the L level signal. As a result, the OR circuit 
92 outputs the L level signal, and turns off the N- 
channel transistor 71 of the switch 7. When the switch 7 
is off, the first storage means 2 is separated from the 
5 second storage means 3, and the power generating means 1 

charges the first storage means 2 using the power 
generating potential of the power generating means 1. 

When the first storage means 2 is sufficiently 
charged, the oscillating circuit 81 starts oscillating, 

10 and the clock circuit 8 starts operating. In this case, 

because the second storage means 3 does not have a 
sufficient charge amount, the cell voltage detecting 
means 85 outputs the L level signal. Therefore, the OR 
circuit 92 keeps outputting the L level signal, and the 

15 switch 7 remains in the off state. As a result, as 

explained with reference to Fig. 14, the first storage 
means 2 and the second storage means 3 are charged 
alternately. After the second storage means 3 is 
sufficiently charged, a state similar to that explained 

20 with reference to Fig. 14 is obtained. As explained 

above, because the power generating means 1 is built in, 
even when the second storage means 3 has insufficient 
stored energy and also when the second storage means 3 
has insufficient voltage, the power generating means 1 

25 can charge the first storage means 2 without charging the 

second storage means 3 even if the charge of the second 
storage means 3 is not sufficient. Consequently, the 
clock circuit 8 can be started quickly. As shown in Fig. 
6, when the OR circuit 92 is provided in place of the 

30 switch 9 shown in Fig. 5, the rechargeable electronic 

timepiece can operate in a similar manner to that of the 
rechargeable electronic timepiece shown in Fig. 5. 
Needless to mention, the present modified system can be 
also employed at the time of disassembling the clock at a 

35 retail shop or the like. 

Fig. 7 is a block configuration diagram of a 
rechargeable electronic timepiece according to a fourth 
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embodiment of the present invention. In Fig. 7, 
constituent elements similar to those shown in Fig. 1 are 
assigned with identical reference numerals, and their 
explanation is omitted. The rechargeable electronic 
5 timepiece shown in Fig. 7 is different from that shown in 

Fig. 1 in that a comparator circuit 100 is provided in 
Fig. 7. 

In Fig. 7, the comparator circuit 100 consists of a 
buffer gate 101, a diode 102, and a pull-down resistor 

10 103. The diode 102 is configured such that its VF is 

larger than the operation starting voltage of the 
oscillating circuit 81. An anode of the diode 102 is 
connected to the output of the switch control circuit 87, 
and a cathode of the diode 102 is connected to the input 

15 of the buffer gate 101. The input of the buffer gate 101 

is pulled down to the minus side of the second storage 
means 3 by the pull-down resistor 103. An output of the 
buffer gate 101 is connected to the gate of the N-channel 
transistor 91 of the switch 9. 

20 The operation of the rechargeable electronic 

timepiece shown in the block configuration diagram of 
Fig. 7 is explained next. According to the present 
embodiment, it is assumed that the power generating means 
1 is built in the electronic timepiece, but the second 

25 storage means 3 is not input to the electronic timepiece 

in advance. Like in the above embodiments, when the 
clock circuit 8 is not operating, and when the switch 6, 
the switch 7, and the switch 9 are in the off state, the 
second storage means 3 is input. 

30 As in the first embodiment, when detecting that the 

second storage means 3 is input, the power source input 
detecting circuit 86 outputs the L level signal (i.e., 
the signal (b) ) . As a result, the switch control circuit 
87 outputs the H level signal (i.e., the signal (d) ) . 

35 When a difference (that is, the power source voltage 

of the second storage means 3) between the H level of the 
output (i.e., the signal (d) ) of the switch control 
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circuit 87 and a potential at the minus side of the 
second storage means 3 does not exceed the VF of the 
diode 102 due to the diode 102 connected between the 
switch control circuit 87 and the switch 9, the output of 
5 the diode 102 becomes in the release state. In this 

case, the input of the buffer gate 101 is fixed to the L 
level by the pull-down resistor 103, the output of the 
buffer gate 101 is at the L level, and the switch 9 
remains in the off state. On the other hand, when the 
10 power source voltage of the second storage means 3 

exceeds the VF of the diode 102, the output of the diode 
102 becomes the H level, the output of the buffer gate 
101 also becomes the H level, and the switch 9 is turned 
on. 

15 When the switch 9 is turned on, the energy stored in 

the second storage means 3 is discharged to the first 
storage means 2 via the switch 9 and the parasitic diode 
of the N-channel transistor 72 of the switch 7, as 
described above. The voltage of the first storage means 

20 2 rises due to the charging, and exceeds the minimum 

operating voltage of the oscillating circuit 81. Then, 
the oscillating circuit 81 starts oscillating, and the 
clock circuit 8 starts operating. 

The switch 9 is turned on only when the voltage of 

25 the second storage means 3 exceeds the operation starting 

voltage of the oscillating circuit 81. Therefore, when 
the switch 9 is turned on, the oscillating circuit 81 can 
oscillate without fail. Accordingly, the switch 9 is not 
turned on when the voltage of the second storage means 3 

30 is not sufficient to oscillate the oscillating circuit 81 

even though the second storage means 3 is connected. 

In this case, when the connected power generating 
means 1 is generating power, the power generating means 1 
can store energy into the first storage means 2. As 

35 described above, when the voltage of the second storage 

means 3 is insufficient, the switch 9 is not turned on. 
Further, the cell voltage detecting means 85 does not 
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turn on the switch 7. Accordingly, the energy stored in 
the first storage means 2 is not charged to the second 
storage means 3, thereby quickly charging the first 
storage means 2. When the first storage means 2 is 
5 sufficiently charged, the oscillating circuit 81 can 

start oscillating, thereby operating the clock circuit 8. 

Fig. 8 is a block configuration diagram showing a 
modification of the rechargeable electronic clock 
according to the fourth embodiment. The rechargeable 

10 electronic timepiece shown in Fig. 8 is different from 

that shown in Fig. 7 in that the OR circuit 92 is 
provided in place of the switch 9 shown in Fig. 7. One 
input of the OR circuit 92 is connected to the output of 
the buffer gate 101 of the comparator circuit 100, and 

15 the other input of the OR circuit 92 is connected to the 

cell voltage detecting means 85. The output of the OR 
circuit 92 is connected to the gate of the N-channel 
transistor 71 of the switch 7. 

In Fig. 8, as in the fourth embodiment, when 

20 detecting that the second storage means 3 is input, the 

power source input detecting circuit 86 outputs the L 
level signal (i.e., the signal (b) ) . When the signal (b) 
becomes the L level, the switch control circuit 87 
outputs the H level signal (i.e., the signal (d) ) . 

25 As described above, the comparator circuit 100 

outputs the L level signal when the power source voltage 
of the second storage means 3 does not exceed the VF of 
the diode 102. When the power source voltage of the 
second storage means 3 exceeds the VF of the diode 102, 

30 the comparator circuit 100 outputs the H level signal. 

When the comparator circuit 100 outputs the H level 
signal, the OR circuit 92 outputs the H level signal, and 
turns on the N-channel transistor 71 of the switch 7. 
Then, the energy stored in the second storage means 3 is 

35 discharged to the first storage means 2 via the 

transistor 71 of the switch 7 and the parasitic diode of 
the N-channel transistor 72 of the switch 7. The voltage 
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of the first storage means 2 rises due to the charging, 
and exceeds the minimum operating voltage of the 
oscillating circuit 81. Then, the oscillating circuit 81 
starts oscillating and the clock circuit 8 starts 
5 operating. 

The N-channel transistor 71 of the switch 7 is 
turned on only when the voltage of the second storage 
means 3 exceeds the operation starting voltage of the 
oscillating circuit 81. Therefore, when the N-channel 

10 transistor 71 of the switch 7 is turned on, the 

oscillating circuit 81 can oscillate without fail. 
Accordingly, the N-channel transistor 71 of the switch 7 
is not turned on, when the voltage of the second storage 
means 3 is not sufficient to oscillate the oscillating 

15 circuit 81 although the second storage means 3 is 

connected. In this case, it is necessary to connect the 
power generating means 1 to generate power, and store the 
generated energy into the first storage means 2. As 
described above, when the first storage means 2 is 

20 sufficiently charged, the oscillating circuit 81 can 

start oscillating, thereby operating the clock circuit 8. 

As described above, when the OR circuit 92 is 
provided in place of the switch 9 shown in Fig. 7, the 
rechargeable electronic timepiece can operate in a 

25 similar manner to that of the rechargeable electronic 

timepiece shown in Fig. 7. Needless to mention, the 
present modified system can be also employed at the time 
of disassembling the clock at a retail shop or the like. 
Fig. 11 is a block configuration diagram of a 

30 rechargeable electronic timepiece according to a fifth 

embodiment of the present invention. In Fig. 11, 
constituent elements similar to those shown in Fig. 1 are 
assigned with identical reference numerals, and their 
explanation is omitted. The rechargeable electronic 

35 timepiece shown in Fig. 11 is different from that shown 

in Fig. 1 in that a second switch control circuit 88 is 
used in Fig. 11. 
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Fig. 13 shows one example of a circuit configuration 
of the power source input detecting means 86 and the 
second switch control circuit 88. As in Fig. 9, the 
power source input detecting means 8 6 includes the 
5 capacitor 861, the resistor 862, and the inverter 863. 

One electrode of the capacitor 8 61 is set to the VDD 
potential, and the other electrode of the capacitor 861 
is connected to the resistor 862. One terminal of the 
resistor 862 is set to the VSS potential, and the other 

10 terminal of the resistor 862 is set to the capacitor 861. 

The line that connects between the capacitor 861 and the 
resistor 862 is connected to the input (i.e., the signal 
(a) ) of the inverter 863, and the output of the inverter 
863 becomes the output (i.e., the signal (b) ) of the 

15 power source input detecting means 86. 

The second switch control circuit 88 consists of a 
CR oscillator 881, and a counter 882. The CR oscillator 
881 includes inverters 8811, 8813, and 8814, a NAND gate 
8812, a NAND gate 8717, a resistor 8815, and a capacitor 

20 8816. The counter 882 includes a timer 8821, and an 

inverter 8822. 

The CR oscillator 881 starts oscillating when the 
input signal (i.e., the signal (d) ) becomes the H level. 
A frequency of the output (i.e., a signal (e) ) is changed 

25 according to a time constant determined by the resistor 

8815 and the capacitor 8816. The counter 882 as one 
example of clock means counts the output (i.e., the 
signal (e) ) of the CR oscillator. When the counter 882 
counts up (N times) , the counter outputs the L level 

30 signal (i.e., the signal (d) ) . 

The operation of the circuit shown in Fig. 13 is 
explained next. The potential of the signal (a) of the 
power source input detecting means 86 shifts as shown by 
(a) in Fig. 10. Therefore, when the second storage means 

35 3 is input, the output (i.e., the signal (b) ) of the 

power source input detecting means 86 is at the L level. 
The timer 8821 of the counter 882 is reset by the signal 
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(b) , and the output signal of the timer 8821 becomes the 
L level. The inverter 8822 changes the output (i.e., the 
signal (d) ) of the counter 882 to the H level. When the 
signal (d) becomes the H level, the CR oscillator 881 
5 starts oscillating. The counter 882 counts the output 

(i.e., the signal (e) ) of the CR oscillator 881. When 
the count reaches a predetermined count number (N) , the 
counter 882 outputs the L level (i.e., the signal (d) ) . 
When the signal (d) becomes the L level, the CR 

10 oscillator 881 stops oscillating. 

It is desirable that the time taken for the output 
of the second switch control circuit 88, or the output 
(i.e., the signal (d) ) of the counter 882, to reach from 
the H level to the L level after the second storage means 

15 3 is input, is larger than the time taken for the first 

storage means 2 to be charged by the second storage means 
3 until the oscillation of the oscillating circuit 81 is 
stabilized. It is also desirable that the time taken for 
the output of the second switch control circuit 88 to 

20 reach from the H level to the L level is the time taken 

for the cell voltage detecting means 85 to start 
operating. The time taken for the output of the second 
switch control circuit 88 to reach from the H level to 
the L level can be changed by changing the time constant 

25 of the CR oscillator 882 or by changing the count-up 

number (N) of the counter 882. 

The operation of the rechargeable electronic 
timepiece shown in the block configuration diagram of 
Fig. 11 is explained next. According to the present 

30 embodiment, it is assumed that the power generating means 

1 is built into the electronic timepiece, but the second 
storage means 3 is not input to the electronic timepiece 
in advance. As in the above embodiments, when the clock 
circuit 8 is not operating, and when the switch 6, the 

35 switch 7, and the switch 9 are in the off state, the 

second storage means 3 is input. 

As in the first embodiment, when detecting that the 
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second storage means 3 is input, the power source input 
detecting circuit 86 outputs the L level signal (i.e., 
the signal (b) ) . When the signal (b) becomes the L 
level, the second switch control circuit 88 outputs the H 
5 level signal (i.e., the signal (d) ) . 

When the second switch control circuit 88 outputs 
the H level signal (i.e., the signal (d) ) , the switch 9 
is turned on. When the connected second storage means 3 
is sufficiently charged and has sufficient voltage in 

10 advance, the energy stored in the second storage means 3 

is charged to the first storage means 2 via the switch 9 
in the on state and the parasitic diode of the forward N- 
channel transistor 72 of the switch 7. The voltage of 
the first storage means 2 rises due to the charging, and 

15 exceeds the minimum operating voltage of the oscillating 

circuit 81. Then, the oscillating circuit 81 starts 
oscillating, and the clock circuit 8 starts operating. 

As described above, the second switch control 
circuit 88 outputs the L level (i.e., the signal (d) ) , 

20 after a lapse of time determined in advance based on the 

time constant of the CR oscillator 881 and the count up 
number (N) of the counter 882. As a result, the switch 9 
is turned off. At the same time, when detecting that 
there is sufficient voltage of the second storage means 

25 3, the cell voltage detecting means 85 outputs the H 

level signal, and turns on the switch 7. As explained 
above, when the second storage means 3 is input in the 
state that the operation of the clock circuit 8 is 
halted, the clock circuit 8 can quickly start operation. 

30 Therefore, the power consumption of the clock circuit 8 

can be tested easily. Needless to mention, the present 
system can be also employed at the time of disassembling 
the clock at a retail shop or the like. 

In this case, the operation of the second switch 

35 control circuit 88 does not depend on whether the 

oscillating circuit 81 is oscillating or not. Therefore, 
after the second storage 3 is input, even when the 
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voltage of the second storage means 3 is low and when the 
oscillating circuit 81 does not start oscillating, the 
output (i.e., the signal (d) ) of the second switch 
control circuit 88 becomes the L level, and turns off the 
5 switch 9. Accordingly, when the power generating means 

(i.e., the solar panel) 1 starts generating power upon 
the incidence of light onto the power generating means, 
the first storage means 2 is charged to enable the 
oscillating circuit 81 to start oscillating. 

10 Fig. 12 is a block configuration diagram showing a 

modification of the rechargeable electronic timepiece 
according to the fifth embodiment. The rechargeable 
electronic timepiece shown in Fig. 12 is different from 
that shown in Fig. 11 in that the OR circuit 92 is 

15 provided in place of the switch 9 shown in Fig. 11. One 

input of the OR circuit 92 is connected to the second 
switch control circuit 88, and the other input of the OR 
circuit 92 is connected to the cell voltage detecting 
means 85. The output of the OR circuit 92 is connected 

20 to the gate of the N-channel transistor 71 of the switch 

7. 

In Fig. 12, as in the fifth embodiment, when 
detecting that the second storage means 3 is input, the 
power source input detecting circuit 8 6 outputs the L 

25 level signal (i.e., the signal (b) ) . When the signal (b) 

becomes the L level, the second switch control circuit 88 
outputs the H level signal (i.e., the signal (d) ) . The 
OR circuit 92 outputs the H level signal, and the N- 
channel transistor 71 of the switch 7 is turned on. 

30 Then, the energy stored in the second storage means 3 is 

discharged to the first storage means 2 via the N-channel 
transistor 71 of the switch 7 and the parasitic diode of 
the N-channel transistor 72 of the switch 7. The voltage 
of the first storage means 2 rises due to the charging, 

35 and exceeds the minimum operating voltage of the 

oscillating circuit 81. Then, the oscillating circuit 81 
starts oscillating. As described above, when the OR 
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circuit 92 is provided in place of the switch 9 shown in 
Fig. 11, the rechargeable electronic timepiece can 
operate in a similar manner to that of the rechargeable 
electronic timepiece shown in Fig. 11. Needless to 
5 mention, the present modified system can be also employed 

at the time of disassembling the clock at a retail shop 
or the like. 



